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%. imm. »*sij^L.<ttsi&isjt?fij. x«*n6<D 

S^!a3~25fiS:%. ^^^0. 3~12SS%. S 10 

1 - 5 5 Sfi%. =k^^-r^ymMM^mm^*=' 6 

*Wr Siil^ 1 X(* 2 IBIS© -7 AII«t655(«?S 
[0 00 1 ] 

3 ■«*• V -f A|RtSfi6?S:S?&!fE:a(CMr 

[0 00 2] 

[0 00 3] •7-f;K-A|B3j>e.i9'i{fS*i.5Bie (iSK) 

[0 0 04] SifiOOAtSg^-f^^f-^f h© 

#R«:#t,^ VDT (Visual Display Terminal ) 40 

[0 0 0 5 ] VH'iK-AJKOSS'J^rMgL. 
^myt>tixi^i>. 50 
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[0006] 

[0007] i5felBBaK:it-rsfi|»*5?S< . 
©fe»=&tf^» /«:«)«: 1 O:»fel±©B#IBI*s*»*>i<!:0»^ra 

[ 0 0 0 8 ] -ect?. m&ic'm.mrsv^m 

[0009] 

[se=i:S?9i-r?)fca>©^i9:] *^hj#6«. se*©ii; 

©m=&K#r # C i %mtiJ 0 /c. 
[0010] ^b^x*il/=<^-=&*iJfflU 

L. ■v-{sJ<-A|»©^ji;>*|fiJ±3#S-7-f;l<-AM«lfig 
fg^-<;i^-AlB8i*g««?&af^© 

aE*^e.S(tii3n6*^^ta@[*i5 0 -cJiiTfcsijiaisti 

[0011] 

[0012] 3f:^B^©v^;J<-AKtStl5feSrSS:P=K, 

aRyg©gaB«:iSffl-r-5>4>©-c*€). cct?, -7-<*' 
-Aia«it65fe#?^*%SRiyts©jsis«:affl-r -5. t 

IS. v-^;l<-A|Bm5fe«i^!^*?reX»g©iSH©S 
[0013] 2p:^BJ©•7^';K-AK«SI?^C#r&gEA«, 
[00 14] CC-C, it^:i-^)V=3f-tLXit. WttT 

[0015] *^*».Sft^J^4^^l'+'-©*m^eptCfc 

ws:ai*«)*<m«^«. fijffl-rs^^^k^i^ji''^^-© 

^fofgi-^. «^igS©*«ll^l?«:fiJffir€.lS^. 
■^■•2>Jat.!g}l5l±*{±WM-C:»gtL. 



(3) 

3 

[0016] {fc^x*;u=*^"-<!: Lr^JSt»®K^kJ»*fiJ 
«, 3 0 ~ 8 0 afi% . fS14^. ^SiJS 1/ < ttS 

[0017] 7Kagsi»^«E4«j». 20 

[0018] 

[^bl] F e + 3/40. + 3/2H,0-F e (OH) 
,+ 9 6 k c a 1 

[0019] ©J;^»«:^t»7!»iK{fc-rs#6l»iSlE*teC 
[0 02 0] nc*5, C©*^.^^iafi3t;^CD|IS»ljSfD 

[0 02 1 ] CtUcnu, 2{s:#gB^CCfc(,»r«Ai*'c>ffifi£ 
.^rt ic??i5E-r ^►^(D-gPAiTk^.^ i ^0: o -CSffie^JtciSil- 
[002 2] *apJif64jai!S!g5©#B»sjt;i^tcfta$n 

Sffl 2 n •£ i S^±(7)PB^Ii7&iO # to C 3 n S te *a 
$>i,. *c-c. *«Hjictot»t:«. -7^;i<-Aistatl?fc 

WMUmt 5 0 -CfeiTtCWiaib . »*0<« 38-44 
[0 0 2 3 ] *l6igK:toc»rw. ccDcfc-^J^ciUSSijai 
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[002 4] 2t:j%?aK:tol>-C. ^ V5K-AK«t65StajS 
oaeSiJSlJ. J I S S4 1 0 0<jgt,»^T*-<n<DS 

%RH) •c*3?ici«gp«rii-sts»rsg*»e.rooau. 

s\^^SP©;*^.SiSiM5r±fficc Lr^rS;^ ?-a -JUS 

». 1*--*U3-3^RT- 1 0) Ojag*ftftlg|J%-fef h 
b , *»?J^^S|5©iae* 1 5 »lfflSJ5£-r -S C i tc J: o 

[0025] Se^J^<DAfmSg^». ;4c^^^S|I-C 

*5 0*CJi^TtC$)JiSi)-C#-5>CD-Cjf S LOi. 
[002 6] Seiiaf51vr<D«^^«<!: L-C«, (1)^ 

f i'. ?c«5:JA. B^=fAXW^fi£=fA*»t>JKfi£l^fc^ 

ir>7*-A^(D^?a:7'7;^?-5'i7. SO'(5)^?L*W 

[0027] Ad:te. cn6©1«fi£^«A>e>^cSiaa[SI6iS 
t*«:fflt,>-Ciaa«tJffll-r-5*i^«:. fflSSS65t*t**3ia© 

aH-r-5is^©-e-ne>©ffi*^fc-«*<s«is?«:j£;or®:t 

S«>2., iaai9g5«^#)B©^«753i^6ff5^T 
•5>ti^. ^©Jl$«. 0. lmma±t-ri>Cti)mt 

[002 8 ] s fc, mi^© j: 5 )jf*i^«*^ ^jasssge 

iljfiri7K^^©igS99gSfi&^1Sst>^/cit>. SSIflSitt 

tt. a»a©fltBBRW*> 6 Jtt -5 sjfi^ i -r s c i TWjfiF * 
[0029 ] ^^B^<o-7^^.-AB^mtt^mi&mM,ic 



mM^t=im>^i<cJ:K) 5 0 g 
m:<!:-r*Ct*!»*U<. 8 0ge(±i-r«)C<!:3&«J: 

55cll?feSE*©^«S*^ififiKS < % ^ i . fl&ffl!S*5«T 

OgOT, 4#K:2 5 0 gWTi-r5Ci*s»4Lt^ 

[0 03 0] att$(*©«^** i L-rii. a)*S> 

[ 0 0 3 n :$:^H^©-7-^4<-A||«gfe55c#tSjS 

ia5(Da®«:ii:^sa)i?:^wt:fcJ:t<^ ccx\ mm 

[0032] fete, *^?B©-7 -f A^m*#i^^ 

[0033] ^mn<<Ci6i<^X, v-f #"-ABtStfe25tll?S 

<3 ©7K^.m^^ W , gROf @ ©^H'^©*^.mtt*& 
^^©,i±i*>6, 0. 0 1 m g/c m' • m i nW±ife 
^>J:^«:iaiS-r«)Ci*iJ?*b< . 0. 5mg/cm' 
• m i ntlJifrSC<!:3&5J:'3j(?*l/t>. fete. C©* 

ii:%«:/jNgt.'^,JWT3fij*-ca'j3e^tgfe±inKfF«:«s 
^©^1 5»ra«sa'js?rtf -5/«iis^«:tet,»-c. m 

5£gg*6B#©SS«rWt. (g) iO. 1 5^fS©mfi^W 

t,, (g) th. -7-<d<-AKti6fe5fe#?SieiA©aRy= 

g©^H'v©afflB©*ffia* S (cm') tOfci* 
[0034] 

[S 1 ] TK^^^fiCmq/orf -111111)= (Wt. - Wt„ ) 
• 1 0 0 0/1 5 S 

[0 03 5] !l<-A)B«6fee?#?feJS:P=©SRJ>'e© 
SH'^©S[ffl®'!P^®^.^ttifi=& 0 . 0 1 m g / c 
m' • m i nW±«:i)IS|-r*fcJit>©^^tW:&ffi<!:Ur 
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?&!Sft©ii-»^*»RK-r?>v-f;J<-A)Bimtg3fc#7&SA 
*»©t**4i br+»feSSt4«:W-r€.fc©«:tt«^n 
tfit,^. ASTMS <E-9 6-8 0 

D&) -ce 0 0 g/m' • 2 4 hti±©SS14€:W1'^ 

Og/m' • 24hJ':i±> $6«:J(f*L'<»l 5 0 0- 

0 35oog/m'-24h ©sai4=&«-r**m*^ 

[003 6] *-A|ga«ISt#?eiR:ft«:i*«^^ 

-^-^v^-, 5Vh. a -X^?©''^- 0 
©e^^'?=*tt^'<> 5^-^SF©jJ<:^ y^f ©S^fiS^ffi^tt 

■&:^Sfe <!: ?r * If -5 C i *i-C- # -5. . 
[0037] 2|!C^HJ©V'^ A|gtSffi35c#?&SE:B=** 

^-^^-A0SJt6St«?feS^Xtt 

-entcfflc^^gtt*s-e©saffli^K:gRc;s©^ffl«:7 ^ 
?sjS^*-5i.Hi-entcfflt,»s@tt(c»asc;a©jaii© 

40 ?:-oi^rfcJ:i^ 

[0 0 3 8 ] ■7>(it^-J.UWmMt^^^^^^' 

[0 03 9] *^©»*l>l<^!^^- 
50 Bg0-3Ol¥lfflKSi?fl-rS. fete. Sm*. Bl— W^BP 



[ 0 0 4 0 1 a 4 *^W©-®«l©v AK« 

mi.m&mmi ooacd^b^ (isih (a) > sc^su^ 
wmm (.mm (b) > ■c*^*. ^cfc. s*.'=6«i«. -^-r 

[0 04 1 ] C©-7^;J<-A^tStt3S:^IEi:^l 00 A 

fsM^m 1 :^i(i^sp 1 ±K.mmititcia&mB 

[0 04 2] C©-7^';J<-A|B5m3c#rSJES:ftl 00 A 
OOA3!XB!lOtH^*a-S. ^LX. 

1 ooA*asafa®sffltc®fli-rsti^K:. v-f*r- 

A)Stit6?5j#r^S* 1 0 0 A®gSaflOi^H--©7 ^ 
( 0 0 4 .3 ] *^^lt^gp Hi, V ^ ,-K- A^lifig?fc# 

0 oA«:asc/e©^ffltci®fflbfc»^tc. m 

0 0 AF^-C2*^K:|E;:9'3nrKSSfirti2)„ 

[0044] TiiMM^^m-imz i mrascD^p 
[0 045] sMi4rt$i3 mic^m-ri>m(om (* 
m<D^3hm¥mmmf^mipfimm^tixi.^i>. c©j: 

ia2 Ai^&tBS n;^c7K^^^:5aj^ J: OXSiO'gcDJlH 
[0 046] Tkm^^E 3 a *^«fiS-r ^.SStt^t* <»: 

^ci». :^-Ya>> f^av, ;}<'jxp^7^ 

y\ m. m. m^^o^^mm^i^Mittitcimx 
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[0047] SS1^F>3$$3 (D#^SM&(DS 3 b S£ 
#<!:L-C©:FttS^&4 aCCteSSn. @S3nTl»*. 

[004 8] SSttrt$l3©*^i^^StM3 a±«:S)l 

$n/cSgia®M4«, 04 (b) «:^F$nt:i,»sj:^> 

fC. 4tit©^ffi4ai2«t©»4bi©ae!B3*'e!& 
r>ri,>4. «C*J. *l6HJ{Ctet»-C. SaiagBl5t4iLT 
ts. ccDa4<D-7-f*r-AKlite3S:#rSSt^l 0 OA© 
.®^K:fiSe>nr, l5^b/ca^©«BSSR««:mi4-C«)S 
l»«iffl*^to1±Tfilffl-r-5Ci*s-c*S. *:rc. 134© 

10 -7^7^- Ami^m^mi&mM: i o o a © -t ^ ccsesagp 

«4 «:2St4rt^3 i^ljffltciaw S C <b & < . Sfittrt 
^3K:Se?aSl*t4©«fl6?rfcfc-&t:fc±t,». fcfcU. 

iassegpM4», sfittrtS83<i:sijii«:jgfiS-r«>c 

[0049] ». 7mSSM^mWSi^2iit!l 

nLfcmm^\Hm3 ii . sgi0ipivt4©±i*=&iRSL/r 

©J: ^tcBtt 1 0 0 A<Dmmm<D9^mitj:-ri&mm^m 

mmi&m^mM i o o a©7 ^ y h!S*i6j±3-&-&c i 
3!ur*s. tc*j. r-{-7^i7ummtLxa. 
©if*«:^-r5«>©©ffe. h«©fc©fc^*n 

[005 0] &m.^9\-iSt5<DSRaB<Dmm(>cmm-ri> 
m (jmM^md sl) ©^J2sijccwif43§«7*ste§s 

0 0 A^r BRii;s©^a'^^acca^-r-5> c 

«CS. <C*J. -7>/sK-A|!aafi65fe«ife«Al O0A». 

•&©-C. 2|s:^BJCC*5C>-Ctt««7»=&BSL-C*)<tC^ 
( 0 0 5 1 ] SI 1 «. E4 <!:Sfe***ia©-5'^;J<-A 
1 OOB<DW-mm (1^0 (a) ) SCK 
(1510 (b) ) X$>i>, C©v-f,-JC-A«gmftl?5( 
1 0 0 BitSW^t^S i. Stt::*:{*8©>tffi 
{fi^J»'^©lifflffiii5>t=t[liJ©S) Kvy-y i'T^-r^Q-r 

[ 0 0 5 2 ] *^^^5feSi5 1 • tUXit, H4<bl5l«K: 

4ti^«i©iae[ia65i5t4*aw/cfc©*iffiffl3n. •?■© 
en?., 

[005 3 ] gtt*<*8«. ifi. ^mm 

•CitS2~7mmfiS©tfttt©sJ<'Ji?-l'>8 0-^1 5 

0 g *«^fln § n r t » + ;u X ^ > 6 jf^fiS $ n-c 
OS, */c. Stt*^8©+jUx^>>/ttf4©rta5K: 

50 ju$a!»«©*si.fiR»ffif#»*i. 0. i~iogas*DS 
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[0 0 5 4] Stfc*:f*8©{^?^»> BSJ§J&-C 2 0 c m x 
8 c mSStDWBBRaf^^SS^a^:^* * 

[ 0 0 5 5 1 S 2 <D-7 A)»«II?!C#76^* 1 0 0 

;&iRS-r^^^ -^ ^ 1 2=feJ&lSL'/cfc©-C*>?>. C©S 
«r*<$8©Jl<^ f ^ 1 2©MPa5tc». 'J^^'V- ^- 

[0056] H3©^-<*'^)^^<i^*^"^^^ ^ ° ° 
D B S 1 ©-7 AlS^tg5Jc#?6li* 1 0 0 B 
^:SS:,5^*.s-l3rao/cfe©-C*^. 20 

[0057] COM. :f:mmo-?'<^>--i-Bmm^mm 

©@iS*tffl!l©ffi3b*#^SSttitTi,^S*^. ^tt 
eJtC^@©®B'^©jifflliBtlR*»W®iS3 b±K^NSS 

c;-e©JiH5:S^©K^+^«t^* S© 1 o©7j^^i 
[005 8] 

05(c) <Dmm<D^ -< ARm?5t#?e^^ 1 0 0 

[0 05 9] SS^tt'K'J^- (^a^t^SSf. iS 
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*aai4rt@ (SilOcin. «t20cin) 3©yjS14© 
®3b©®t^ibTKy*^^>«'>--»- (*f*25g 
/m') =fe^l-. 7klSSl**ffl3a©lBt*tl^-CSffl 

tTS5 0g/m') ^^L'. cne,©*'l:^ c 

m « 1 0 c in©aa) 1 c m-ro©feH«r 

j!»iaiU-Cit4cm. «5 cm©^^-!^ ^* 2-^5^(5 

[0062] *IISiffea8iJ 1 ©SISt4©® 3 a ±KfiK 
Slg5t*4 <!: bX^^i a (RN PttM, lSp-a« : 



30 



na 



[0 06 0] ieS5 0-6 0um©^*& 
mxm±^) 3 5SSSP. tStt^ (Rffl»fi.ttS4) 1 0 

seas. (-vv-fe-f sfavttss, ^^-5+-^ 

[0 06 n S5 (a) . (b) «:7j.TJ:^«:. * 



[ 0 0 6 3 ] ( 2 ) ^§6 

5!t#?SS* 1 0 0 E©BRt>-a©SB8'^©jafflffli«* 

4 0-41 -c-c^o . 3 8 -m^oTrnMoymai 1 5 

[0064] (2-2) -7^^^-^-^^^^^^^^ 1 0 
OE©Sffl©5***3a'^*^^»^- v^jJ<-AlK«JJ 
« (MGD) t^l&iSn?cm^2 0«4*fSitl.. «*« 

WK^-f^-Awafigestiir^^ 1 0 0 E^sRy^e® 
0 E 4ii-r u-c-e©* *sta-r 2. i (-^ ^asffi^-^'^ 2 a 

mmmr^ (but : break up time of tear) ffl^rEBS 

©SJ^ociomc ^ 
[0 06 5] BUTii«. @©affi«:7;i'*u-^H2-f-^ 

[0066] 1 
[0 06 7] 

[an 



40 



2.90 
6.23 



±0.90 
±0.90 
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p <0.01 
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[0 06 8 ] (2-3) OMCDtc^. ^m^(D^^^-A 

[0 06 9] 
[^2] 

BUTg 10 











2.86 


±0.94 




2. 59 


±0.96 
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[007 0]^1, m2(OmS^ifih. MGD&mi^mM 
[0 07 1 ] ||iSW2 

( 1 ) •^'(^^-M.mmmiAmmmMoim 
n 6 ©^«<D-7 4(- M^mism^^mM: i o o f 20 

[0 07 2] mi4 5m&&. ^2 8m.&&. -^i&zm 

-s+i^-r h 1 omm^^m^^rmMmi <!:i5i«i«:7j< 

[007 3] -Ifj. ffi2IS14->- h 3 c ( Hm«Xtt 

ss. Sd°d« : 7'u;^n>8 0, ^aee 1 0 gym'y 

24hr) <»:« Tj^.mii^SS a ODStti OtiiiSStt 

SB 0 g/m'. SSes 0 0 0 g/m'/2 4h r ) 30 
mi^-^t>it. cn6CD*'C^ (ffiE5 cm. «1 OcmCDfi* 













2.70 ±0.95 




«2>SW^ 


6.00 ±1.34 






P <0.01 



: a) *>6£:6tC 1 c mroCDtag^lftai L/rME4 c 
^351 iff /c. 

[00741*20 «fi8l5«:R*14# U -7- (=S{t^ 

^S!. SSd^S : -»f 5'i';^MB. *F«4 0g/ 
m' . SSeS 0 0 0 g/m'/2 4 h r ) ©±CCii3l?{C 
(^^P/iO. 5 mm) . -?-©±K:ii52Stt^?& 
1 7 (=:#ft^ti^. iSfa* : J^^f^'-'^XSB, Jffi 
3 0 s/m\ O O O g/m'/2 4 h r ) ?r2 

1 0 0 F =&ff /c. ften/cv jK- AiatSlf65fe3l?feS 
H 1 0 0 F». ie%«:^fji»!t©ffi«ilK:«i?i.//c. 
[0 07 5] ( 2 ) l^ffi 
C2-1) V A)iaeitl5it#?6£S;i: 1 0 0 F 
t^hWL*)m\yfcbC^, ai»)WL/r«iKj5 0~6 0«»-C 

ejc#?^fS:P= 1 0 0 F (DmsLumo:>fm'^(ommmttsii> 
mmm&^ma ntf^hwrntti i>ims^<osL^mL 

3 8-3 9-C-r*»3. 3 8 -CtLhO^^^OftU* 

1 5^rai«}tL/c. 

[007 6] (2-2) Sefi«^l©C2-2)il5l«K:UT. M 
DG,Sl#K:*jWSv>f ;j<- A|K«tg3fe#?6S{^ 1 0 0 F 

©jiSffl03S!i**BUTfilccj:"3ia'^;rc. ^m^^accjn 
-r. 

[0077] 
[^3] 

BUTO 



[007 8] (2-3) Jt|5<D?ci*. S««B$<Dv A 

BL*ligSU*.*ll8 b . (2-2) t lalfiltC B U TU^^ifotc. 

[007 9] 
[S4] 



40 











2.96 


±0.90 




2. 79 


±0.92 




p=0. 


19 



[008 0]«3, m.A<omm*»h. MGD.m«{CHife 
•3. MGD*<5fe#-rSC<!:*ito*>S. 50 



[0 08 1 ] 

lBffi«:^^ra-CJ8!i»fl«){c|Si± S-l+*Ci*i-Ct*. 
[SBCffl^J&rlJiBJ] 

[01] -7 jP- A®tSfife«#jSIR:B=©¥SS ( 
(a) ) Siy^HSI (lalia (b) ) -C*4. 

[ El 2 ] V ^ Aii§s#i?jc#rfeM*<D^sH (ma 

(a) ) ^zmmm mm (b) ) -c^s. 

[S3] •7.<^^-j^um^^^x^m.^(o^mm mm 

(a) ) ^Umxm (PIH (b) > -c*^.. 

[04] ^ ^- Aisistfe?s:#tfe)Ei:a<D^s0 

(a) ) RO'g|5^5-tti®S (1^0 (b) ) -CS>i>. 

[05] m&mo-^ ■< ^^-j^mmmmmm^oTm 
fm^iR<o^mm mm (a) > . mwm mm 
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1 ims^^^ 
5 ^aft^ts 
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